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TCM 网格编码调制和 Turbo 码。最后根据仿真测试结果，选择性能优越的
Turbo 码作为 OFDM 水声传输通信系统的信道编码方案。 
在 Turbo 码的设计中，交织器是一个非常重要的部件，因此本文重点
研究了交织器的设计，并根据大量相关的参考文献设计了一个基于迭代译
码适应性（IDS: Iterative Decoding Stability）和 Turbo 码距离谱特性的交织
器，测试结果表明，该交织器的性能优于伪随机交织器的性能。 
最后，将上面所设计的基于 IDS 和距离谱特性的交织器应用于 Turbo













 公司的 TMS320C6711 为主控芯片成功构建了一个 COFDM 水声传输系统，
完成数字图像信号的 OFDM 水声传输。 
 















Orthogonal Frequency Division Multiplexing (OFDM) is a multi-carrier 
digital modulation technique, which proved to be a good method for high-speed 
wireless data communications. In wireless communications domain, OFDM has 
been used widely and becomes the mainstream technique for the 3rd Generation 
mobile communications. However, it is just at the beginning to apply OFDM to 
underwater acoustic communications in our country.  
It is well known that underwater acoustic (UWA) channel is an extremely 
complex channel with the characteristics of time-frequency-space variant, 
strong multipath effect, narrow available bandwidth and high background noise. 
It is the most difficult channel for wireless communications to this day. 
Therefore, it is very challenging to accomplish high-speed and reliable 
communications in such a channel. As we know, by adding cyclic prefix as 
guard interval, the inter symbol interference (ISI) in OFDM system can be 
eliminated and the inter channel interference (ICI) can be reduced when frame 
synchronization is found in the range of guard interval. However, when the 
transmitted signals arrive at the receiver through the UWA channel, the signal 
envelope of each subcarrier may be very different. Some subcarrier may even 
be severely distorted by deep fading. So it requires the use of channel coding to 
protect the transmitted data and achieve reliable communications. 
In this paper, combined with the characteristic of UWA channel, a 
COFDM system is firstly set up with MATLAB. And then, the performance of 
several coding schemes, such as convolutional codes, trellis-coded modulation 
(TCM) and Turbo codes, is tested based on this COFDM system. At last, 
according to the results, Turbo Code is selected to be the channel coding 














 In addition, for its importance in Turbo Codes, the interleaver design is 
studied in this paper and an interleaver based on iterative decoding stability 
(IDS) and distance spectrum is also presented. Simulation results indicate that 
the new interleaver outperforms the random and S-random interleavers. 
Finally, a COFDM underwater acoustic communication system is set up 
based on a DSP chip TMS320C6711 with Turbo codes as its channel coding 
scheme. The interleaver mentioned above is applied in Turbo Codes.  
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